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APPENDIX II

USEFUL TABLES

Table AII-1.—Natural Sines and Cosines
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Table AII-1.—Natural Sines and Cosines—Continued
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Table AII-1.—Natural Sines and Cosines—Continued
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Table AII-1.—Natural Sines and Cosines—Continued
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Table AII-1.—Natural Sines and Cosines—Continued
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Table AII-2.—Natural Tangents and Cotangents
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII–2.—Natural Tangents and Cotangents—Continued
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII-2.-Natural Tangents and Cotangents-Continued 

-----------------------------------~--------~--------- 
l-l ss- 5&+- 37’ 38’ 39’ 
x ____-_-__-----_--___------------------------------ 
N TAN COY TAN COY YAN COY YAN COY TAN COY 
______--____-_-_-____^__________________---------- ---- 

0 I 0.70021 I 1.4281s I 0.72LS4 I 1.37638 I 0.75355 I 1.32704 I 0.78129 1 1.27994 I 0.80978 I 1.23490 I 60 
l I 0.70064 I 1.42726. I 0.72699 I 1.37554 I 0.75401 I 1.32624 I 0.78175 I 1.27917 I 0.131027 I 1.23416 I 59 
2 I 0.70107 I 1.4263B I 0.72743 I 1.37470 I 0*-7S447 I 1.32544 I 0.78222 I 1.27841 I 0.81075 I 1.23343 I Se 
3 I 0.70151 I 1.42550 I 0.72788 I 1.37386 I 0.75492 I 1.32464 I 0.78269 I 1.27764 I 0.81123 I 1.23270 I 57 
4 I 0.70194 I 1.42462 I 0.72832 I 1.37302 I 0.75538 I I.32384 I 0.78316 I 1.27688 I 0.81171 I 1.23196 I 56 
5 I 0.70238 I 1.42374 I 0.72877 I 1.37218 I 0.75584 I 1.32304 I 0.78363 I 1.27611 I 0.81220 I 1.23123 I SS 
6 I 0.70281 I 1.42286 I 0.72921 I 1.37134 I 0.75629 I 1.32224 I 0.78410 I 1.27535 I 0.61268 I 1.23050 I S4 
7 I 0.70325 I 1.42198 I 0.72966 I 1.37050 I 0.75675 I 1.32144 I 0.78457 I 1.27458 I 0.81316 I 1.22977 I 53 
8 I 0.70368 I 1.42110 I 0.73010 I 1.36967 I 0.75721 I 1.32064 I 0.78504 I 1.27382 I 0.81364 I 1.22904 I S2 
9 I 0.70412 I 1.42022 I 0.73055 I 1.36e83 I 0.75767 I 1.31984 I 0.78551 I 1.27306 I 0.81413 I 1.22831 I 51 

10 I 0.70455 I 1.41934 I 0;73100 I 1.36800 I 0.75812 I 1.51904 I .0.78598 I 1..27230 I 0.81461 I 1.22758 I SO 
11 I 0.70499 I 1.41847 I 0.73144 I 1.36716 I 0.75858 I 1.31825 I 0.78645 I 1.27153 I 0.81510 I 1.22685 I 49 
12 I 0.70542 I 1.41759 I 0.73189 I 1.36633 I 0.75904 I 1.31745 I 0.78692 I 1.27077 I 0.81558 I 1.22612 I 48 
13 I 0.70SBL I 1.4167~ 9 I 0.73234 I 1.36S49 I 0.75950 I 1.31666 I 0.78739 I 1.27001 I 0.81606 I 1.22539 I 47 
14 I 0.70629 I 1.41584 I 0.73278 I 1.36466 I 0.75996 I 1.31S86 I 0.78786 I 1.26925 I 0.816SS I 1.22467 I 46 
1S I 0.70673 I 1.41497 I 0.73323 I 1.36383 I 0.76042 I 1.31so7 I 0.78834 I 1.. -‘6849 I 0.81703 I I. 22394 I 45 
16 I 0.70717 I 1.41409 I 0.73368 I 1.36300 I 0.76088 I 1.31427 I 0.78881 I 1.26774 I 0.81752 I 1.22321 I 44 
17 I 0.70760 I 1.41322 I 0.73413 1 1.36217 I 0.76134 I 1.31348 I 0.78928 I 1.26698 I 0.81800 I 1.22249 I 43 
le I 0.70804 I 1.41235 1 0.73457 I 1.36134 I 0.76180 I 1.31269 I 0.78975 1 1.26622 I 0.81849 I 1.22176 1 42 
19 I 0.70848 I 1.41148 I 0.73502 I 1.36051 I 0.76226 I 1.31190 I 0.79022 I 1.26546 1 0.81898 I 1.22104 I 41 
20 I 0.70891 I 1.41061 I 0.73547 I 1.35968 I 0.76272 I 1.31110 I 0.79070 I 1.26471 I 0.81946 I.l.22031 I 40 
21 I 0..70935 I 1.40974 I 0.73392 I l.SSBBS I 0.76318 I 1.31031 I 0.79117 I 1.26395 1 0.8199S I 1.21959 I 39 
22.1 0.70979 I 1.40887 I 0.73637 I 1.35802 I 0.76364 I 1.30952 I 0.79164 I 1.26319 I 0.82044 I 1.218% I 38 
23 I 0.71023 I 1.40600 1 0.73681 I 1.35719 I 0.76410 I 1.30873 I 0.79212 I 1.26244 I 0.82092 1 1.21814 I 37 
24 I 0.71066 I 1.40714 I 0.75726 I 1.35637 I 0.76456 I 1.30795 I 0.79259 I 1.26169 I 0.82141 I 1.21742 I 36 
ZS I 0.71110 I 1.40627 1 0.73771 I 1.35554 I 0.76SO2 I 1.30716 I 0.79306 I 1.26093 I 0.82190 I 1.21670 1 3S 
26 I 0.71154 I 1.40540 I 0.73816 J 1.35472 I 0.76548 I ‘1.30637 I 0.79354 I 1.26018 I 0.82238 I 1.21598 I 34 
27 I 0.71198 I 1.40454 I 0.73861 I 1.35389 I 0.76S94 I 1.30558 I 0.73401 I 1.25943 I 0.82287 I 1.21526 I 33 
2B I 0.71242 I 1.40367 I 0.73906 I l.JS307 I 0.76640 I 1.30480 I 0.79449 I 1.25867 I 0.82336 I 1.214S4 I 32 
29 I 0.712821 I 1.40281 I 0.73951 I 1.35224 I 0.76686 I 1.30401 I 0.79496 I 1.25792 I 0.8238s I 1.21382 I 31 
30 I 0.71329 I 1.40195 I 0.73996 I 1.35142 I 0.76733 I 1.30323 I 0.79S44 I 1.25717 I 0.82434 I 1.21310 I 30 
31 I 0.71373 I 1.40109 I 0.74041 I 1.39060 I 0.76779 I 1.30244 I 0.79591 I 1.25642 I 0.82483 I 1.212JE I 29 
32 I 0.71417 I 1.40022 I 0.74006 I 1.34978 I 0.76825 I 1.30166 L 0.79639 I I.25567 I 0.82531 I 1.21166 I 2fJ 
53 I 0.71461 I 1.39936 I 0.74131 I 1.34896 I 0.76871 I 1.30087 I 0.796B6 I 1.25492 I O.ElZJBO I 1.21094 I 27 
54 I 0.71505 I 1.39850 I 0.74176 I I.34814 I 0.76918 I 1.30009 I 0.79734 I 1.25417 I 0.82629 I 1.21023 I 26 
55 I 0.71549 I 1.39764 I 0.74221 I 1.34732 I 0.76964 I 1.29931 I 0.79781 I 1.25343 I 0.82678 I I.20951 I 2S 
36 I 0.71593 I 1.39679 I 0.74267 I 1.34650 I 0.77010 I 1.29853 I 0.79829 I 1.2S26B I 0.82727 I 1.20879 I 24 
37 I 0.71637 I 1.39593 I 0.74312 I 1.34568 I 0.77057 I 1.29775 I 0.79877 I 1.25193 I 0.82776 I 1.20808 I 23 
38 I 0.71681 I 1.59507 I 0.743S7 I 1.34487 I 0.77103 I 1.29696 I 0.79924 I 1.25118 I 0.82825 I 1.20736 I 22 
39 I 0.71715 I 1.39421 I 0.74402 I 1.34405 I 0.77149 I 1.29618 I 0.79972 I 1.25044 I 0.82874 I 1.2066s I 21 
40 I 0.71769 I 1.39336 I 0.74447 I 1.34323 I 0.77196 I 1.29541 I 0.80020 I 1.24969 I 0.82923 I 1.20593 I 20 
41 I 0.71813 I 1.392SO I 0.74492 I 1.34242 I 0.77242 I 1.29463 I 0.80067 I 1.24895 I 0.82972 I 1.20522 I 19 
42 I 0.71857 I 1.39165 I 0.74538 I 1.34160 I 0.77289 I 1.29385 I 0.80115 I 1.24820 I 0.83022 I 1.20451 I 16 
43 I 0.71901 I 1.39079 I 0.74583 I 1.34079 I 0.77335 I 1.29307 I 0.80163 I 1.24746 I 0.83071 I 1.20379 I 17 
44 I 0.71946 I 1.38994 I 0.74628 I 1.35998 I 0.77382 I 1.29229 I 0.80211 I 1.24672 I 0.83120 I 1.20308 I 16 
45 I 0.71990 I l.JfHO’? I 0.74674 I 1.33916 I 0.77428 I 1.29152 I 0.002% I 1.24597 I 0.83169 I 1.20237 I 15 
46 I 0.72034 I 1.38824 I 0.74719 I 1.33835 I 0.77475 I 1 .29074 I 0.80306 I 1.24523 I 0.85218 I 1.20166 I 14 
47 I 0.72078 I 1.38738 I 0.74764 I 1.33754 I 0.77521 I 1.28997 I 0.80354 I 1.24449 I 0.83268 I 1.20095 I 13 
48 I 0.72122 I 1.38653 I 0.74610 I 1.33673 I 0.77568 I 1.28919 I 0.80402 I 1.24375 I 0.83317 I 1.20024 I 12 
49 I 0.72167 I 1.38568 I 0.74855 I 1.33592 I 0.77615 I 1.28842 I 0.80450 I 1.24301 I 0.83366 I 1.19953 I 11 
50 I 0.72211 I 1.38484 I 0.74900 I 1.33511 I 0.77661 I 1.28764 I 0.80498 I 1.24227 I 0.83419 I 1.19882 I 10 
Sl I 0.72255 I 1.38599 I 0.74946 I 1.33430 I 0.77708 I 1.26687 I 0.80546 I 1.24153 I 0.85465 I 1.19811 I 9 
52 1 0.72299 I 1.38514 I 0.74991 I 1.33349 I 0.77754 I 1 .2B610 I 0.80594 I 1.24079 I O.KSSl4 I 1.19740 I 8 
53 I 0.72344 I 1.38229 I 0.75037 I 1.33268 I 0.77801 I 1 -28533 I 0.80642 I 1.24005 I 0.85564 I 1.19669 I 7 
54 I 0.72388 I 1.3814s I 0.7SO82 I 1.33187 I 0.77848 I 1 .28456 I 0.80690 I 1.23931 I 0.83613 I 1.19579 I 6 
55 I 0.72432 I 1.38060 I 0.7S128 I 1.33107 I 0.77895 I 1.28379 I 0.80739 I 1.23858 I 0.83662 I 1.19528 I 5 
56 I 0.72477 I 1.37976 I 0.75173 I 1.33026 I 0.77941 I 1 .2!3302 I 0.80786 I 1.23784 I 0.83712 I 1. 19457 I 4 
57 I 0.72521 I 1.37891 I 0.75219 I 1.32946 I 0.77988 I 1.28225 I 0.80834 I 1.23710 I 0.83761 I 1.19387 I 3 
58 I 0.72565 I I.37807 I 0.75264 I I.32865 I 0.78035 I I.28148 I 0.80882 I 1.23637 I 0.83811 I 1.19316 I 2 
59 1 0.72610 I 1.37722 I 0.75310 I 1.32785 I 0.78082 I 1.28071 I 0.80930 I I -23563 I 0.83860 I 1.19246 I 1 
60 I 0.72654 I 1.37638 I 0.755% I 1.32704 I 0.78129 I 1 .27994 I 0.80978 I 1.23490 I 0.83910 1 1.19175 I 0 
__-------__--__---_________I____________-------------- 

COY TAN COY TAN COY YAN COY TAN COY TAN M 
-_--------_------______________I________---------- x 

IcJ4- 55’ 52’ s.1’ SO’ N 
-----------------___------------------------------ ---- 
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Table AII-2.—Natural Tangents and Cotangents—Continued
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Table AII-3.—Stadia Reduction
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Table AII-3.—Stadia Reduction—Continued
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Table AII-3.—Stadia Reduction—Continued
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Table AII-3.—Stadia reduction—Continued
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Table AII-3.—Stadia Reduction—Continued
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Table AII-3.—Stadia Reduction—Continued
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APPENDIX III

SAMPLE SURVEY FIELD NOTES

The field notes contained in this Appendix are
presented to show you, the EA2 survey party chief or
the EA1 supervisor, how a series of notes are indexed
and arranged in a field notebook For completeness, the
field notes shown in appendix V of the EA3 TRAMAN
are repeated in this Appendix.

The field notes in this Appendix are samples of the
types of notes that are kept in surveying. They are not
intended to describe how the notes should be kept. That
is up to you. You are the one who decides what minimum
information is necessary to achieve complete notes, and
you are the one who decides how that information is to
be recorded. As you are well aware, note keeping is not
only an art that makes your notes clean and legible but
it is also a science that makes your notes meaningful and
correct.

Figures AIII-1 and AIII-2 are samples of the front
page and index of a notebook. The front page should be
filled out as required by your unit. A separate book
should, when possible, be kept for each major project.
The index should show all surveying projects by page
number and must be kept up-to-date at all times.

An example of recording horizontal measurements
is shown in figure AIII-3. To record taping problems,
record distance measured (by parts of tapes, if
measured) going from one station to the next. Record
in the direction in which measured; that is, down for
forward measurements, up for backward measure-
ments.

A page check of a direct-level circuit is shown in
figure AIII-4. As you recall, when page checking you
are determining that the difference between the sum of
the backlights and the sum of the forsights is equal to
the difference in elevation between the initial
benchmark or turning point and the final benchmark or
turning point. For direct-level notes exceeding one page,
the page check should always be made for each separate
page of the notes. The final page should, in addition,
show also a check from start to finish of the entire
circuit. Remember, too, that when making a page check,
you are checking only the accuracy of the arithmetic,
not the accuracy of the level shots.

Figure AIII-5 shows horizon closure for a traverse
station. In this example, each angle was repeated twice,

once direct and once reverse, using the procedures you
studied in chapter 13 of the EA3 TRAMAN for
measuring angles by repetition.

Turn all angles, direct and reverse, to the right.
Enter means, and if mean does not match single reading
to ±30", reshoot the angles. Never proceed to the next
station until horizon closure (360° ±30") has been
achieved.

Figures AIII-6 and AIII-7 show, respectively, notes
for a station-angle traverse and a deflection-angle
traverse.

Figure AIII-1.—Front page of a notebook.
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Figure AIII-2.—Index.

The set of horizontal angle control notes shown in Differential leveling notes are shown in figure
figure AIII-8 indicates that the instrument was first set
up over station 0 + 00 and indexed on point No. 1. The
horizontal angle (to the right) to PI No. 1 was then
turned, as well as the horizontal angle to a church
steeple. This locates the traverse and ties it to a point that
will not be disturbed The instrument was then moved
to PI No. 1 and the deflection angle between 0 + 00 and
PI No. 2 was turned (twice), making sure that the angle
was recorded with its proper direction: right (R). The
instrument was then moved to PI No. 2 and the
procedures repeated

‘The set of horizontal taping notes in figure AIII-9
shows the proper way to tape and record distances
between points. The line in question is taped in both
directions, showing each distance and the mean
distance. The mean distance must be within 1 in 5,000,
or third-order accuracy. A good complete sketch is
required.

AIII-10. When making the page check do not add the
foresight for station 0 + 00, as it is a side shot. Also, note
that the stadia distance to 0 + 00 has been omitted for
the same reason. When making your sketch, you do not
need to show the backsight and foresight distances on
the sketch-only on the traverse points, and so forth,
normally found on a sketch.

Horizontal curve notes (fig. AIII-11) should include
all the curve data plus the deflection angles that are to
be turned during the layout of the curve. The sketch
should be as shown here. All stations that were staked
out should be shown and labeled on the sketch.

Profile and cross-section level notes (fig. AIII-12)
are best recorded from the bottom to the top of the page.
The left-hand side of the notes should contain columns
for stations, backsight (+), height of instrument (HI),
foresight (-), and elevations. The right side, as shown,
has left, center-line, and right columns. The top number

AIII-2



is
is

Figure AIII-3.—Horizontal taping.

the ground elevation at that point, the center number Notes for a building layout are shown in figure
the rod reading, and the bottom number is the AIII-15. Building corner numbers on the sketch must

perpendicular distance to the centerline. An additional agree with the designation on the left-hand side of the
example of profile levels is shown in figure AIII-13. notes. Grade rod setting is computed in the field. Batter

Slope-stake notes (fig. AIII-14), as with profile elevations are entered in the first column on the
notes, are best recorded from the bottom to the top of right-hand side of the notes—after having been
the page. As you see in the figure, in addition to grade computed at the jobsite. The sketch must show all
rod, the right-hand page of the notes has left, center-line,
and right columns. In these columns the amount of cut

pertinent data for locating the building.

or fill, ground rod, and the distance of the slope stakes Typical notes for a plane-table survey are shown in

from the center line are recorded for each station. figure AIII-16.
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Figure AIII-4.—Page check.
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Figure AIII-5.—Horizon closure.
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Figure AIII-6.—Station-angle traverse.
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Figure AIII-7.—Deflection-angle traverse.
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Figure AIII-8.—Horizontal angle control.

AIII-8



Figure AIII-9.—Horizontal taping between stations.
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Figure AIII-10.—Differential leveling.
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Figure AIII-11.—Horizontal curve layout.
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Figure AIII-12.—Profile and cross-section levels.
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Figure AIII-13.—Additional example of profile levels.
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Figure AIII-14.—Slope-stake notes.
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Figure AIII-15.—Building layout.
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Figure AIII-16.—Plane-table notes.
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APPENDIX IV

OTHER USEFUL REFERENCES

NOTE: Listed in this Appendix are a few references that you may find useful
when assigned to duty outside the Naval Construction Force. They are NOT required
study for advancement. Following each reference is a brief description of its purpose.

Facilities Planning Criteria for Navy and Marine Shore Installations
(NAVFAC P-80)

This publication provides planning criteria for determining the requirements for
shore-based facilities needed to support Fleet and Marine Corps Operations. In
addition, these criteria are used to evaluate the adequacy of existing facilities, to
identify facility deficiencies or excesses, and to validate construction project
submittals.

Facilities Projects Manual (OPNAVINST 11010.20 SERIES)

This instruction provides detailed guidance for the administration of facilities
projects at naval shore activities. It includes definitions of the various typesof special
projects and the preparation and submittal procedures for special projects.

Naval Mobile Construction Battalion Facilities (NAVFAC P80.2)

This publication is similar in purpose to NAVFAC P-80, described above;
however, it is tailored specifically to facilities needed to support Naval Mobile
Construction Battalion Operations.

Shore Facilites Planning Manual (NAVFACINST 11010.44 SERIES)

T’his instruction explains the process for the planning of shore facilities. It
provides guidance on the preparation of Military Construction (MILCON) and
Nonappropriated Funded (NAF) project documentation, and for the preparation of
site approval documentation required for MILCON, NAF, and special projects.
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APPENDIX V

UNIFIED SOIL CLASSIFICATION
SYSTEM

The figure and tables in appendix V relate to identification and classification of
soil.

Table AV-1 presents useful information concerning the Unified Soil
Classification System.

Figure AV- 1 concerns the classification of soil after the soil has been visually
identified as coarse grained, fine grained, or highly organic.

Table AV-2 shows soil characteristics pertinent to roads and airfields.

Table AV-3 shows soil characteristics pertinent to embankments and
foundations.

ALL FOLDOUTS REMOVED
from APPENDIX V
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APPENDIX VI

ANSWERS

NOTE: This appendix provides answers to the review questions found at the
end of each chapter of this TRAMAN. When a question was drawn from a source
other than this TRAMAN, the reference source is included with the answer.

Chapter 1

A1. Footing abutment, pile abutment, and concrete abutment.

A2. The numbers of rows of piles. A bent has one row of piles; a pier has two
or more rows.

A3. Foundation bed, footing, and foundation wall.

A4. A sheet pile.

A5. A mole.

A6. The W12 x 50 wide flange shape. Because it has a greater cross-sectional

area.

A7. The type of construction that uses masonry walls to support floor and
roof loads.

A8. According to Steelworker 3 &2, NAVEDTRA 10653-G, page 12-10, girts
are used primarily as attachment members for the metal siding.

Chapter 2

A1. The transmission system and the distribution system.

A2. The radial distribution system.

A3. To step down primary voltage to utilization level.

A4. On a crossarm or spool rack located below the primary mains.

A5. When they are shown to be more economical or when special
circumstances warrant the use of concrete poles.

A6. Number size, type, voltage, and location.

A7. The level of underground water that has collected over an impervious
stratum.

A8. Water quantity, reliability, and quality.

A9. NEVER. Water distribution and sewage collection piping must always be
separated.

A10. To pump sewage from a lower level to a higher level because gravity flow
is no longer possible or practical at the lower level.

Chapter 3

A1. (A) Traveled way, (B) shoulder, (C) crown, (D) base course, (E) subbase
course, (F) surface or surface course.
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A2. Superelevation.

A3. Final cross sections.

Chapter 4

A1. (A) Architectural, (B) civil (C) mechanical, (D) structural.

A2. D.

A3. The roles of the condenser and evaporators can be reversed so that the
heat pump can be used for both heating and cooling.

A4. Temperature, humidity, and air motion. (Source: Utilitiesman 3,
NAVEDTRA 12532, page 10-41.)

A5. Policy and Procedures for Project Drawing and Specification
Preparation, MIL-HDBK-1006/1.

A6. Centimeter. (Source: MIL-HDBK-1006/1.)

A7. Vertical.

A8. The letter P. (Source: MIL-HDBK-1006/1.)

A9. Never.

A10. To make sure the drawing can be clearly reproduced.

Chapter 5

A1. NAFACENGCOM guide specifications.

A2. Specifications take precedence over drawings.

A3. 16.

A4. Division 2: Site Work

A5. Part 3: Execution.

A6. Seabee Planner’s and Estimator Handbook, NAVFAC P-405.

A7. 94 cubic meters.

A8. 5 percent. (Source: Seabee Planner’s  and Estimator’s  Handbook,
NAFAC P-405, appendix C.)

A9. Facilities Planning Guide, NATFAC P-437.

A10. Volume II, Part 3 (Assemblies).

Chapter 6

A1. The vertical axis.

A2. Three times.

A3.  To make the line of sight parallel to the horizontal axis of the instrument
so that the line of sight will generate a true horizontal plane when the
instrument is rotated about the vertical axis.

A4.  To enable you to use any point on the vertical cross hair when you are
measuring angles or running lines.

A5.  Only when a low degree of accuracy can be tolerated and an adjustment
cannot be made immediately.
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Chapter 7

A1. Barometric leveling and trigonometric leveling.

A2. (A) 398.303 meters, (B) –46.506 meters. (If your answer to Part A is
incorrect, then you should review Engineering Aid 3, pages 12-18 and
AIII-13.)

A3. (A) 0.08 feet, (B) no.

A4. (A) –0.21 feet, (B) +23.02 feet.

A5. 0 feet.

A6. 1/959 (or 1/1,000).

A7. N47°45´E.

A8. 8,520 square feet.

Chapter 8

A1.  Topographic control is the establishment of the horizontal and vertical
control points from which the location and elevation of all topographic
details are determined.

A2. 0.05 distance in miles. No.

A3. (A) 243 feet, (B) +28.1 feet, (C) 202.4 feet.

A4. (A) 566 feet, (B) 327.3 feet.

A5. The vertical distance between adjacent contour lines.

A6. Either a summit or a depression.

Chapter 9

A1. Wingnut B. (Source: Engineering Aid 3, NAVEDTRA 10696.)

A2. Inside the triangle of error.

A3. Progression or plane-table traverse.

A4. Correct H-Dist = 365; Product = + 7.3; DE = +0.6; Elev = 117.3.

A5. For any given area distortion is nearly the same in all directions.

A6. 3MTV.

A7. 1,174 miles.

Chapter 10

A1. Reconnaissance, preliminary, and final-location survey phases.

A2. To make installation, inspection, and maintenance of the line easier and
to lessen the requirement for tree trimming.

A3. The water remaining after absorption, evaporation, and transpiration.

A4. 95.92 feet.

A5. (A) 233.3 square feet, (B) 480.7 cubic yards.

A6. A distance at which the cost of haul equals the cost of excavation.

AVI-3



A7. (C) The degree of accuracy required.

A8. 25 feet.

A9. 0.27974.

A10. Interior angles.

Chapter 11

A1.

A2.

A3.

A4.

A5.

Station at PC1: 19 + 11.71

Station at PI1: 23 + 84.28

Station at PCC: 27 + 68.85

Station at PI2: 29 + 66.62

Station at PT2: 31 + 43.85

d1 = 1052.1´, d2 = 2°37.9´, d = 6°, C1 = 31.13fi, C2 = 43.84ft, C = 99.81 ft.

6 stations (600 feet).

(A) 124.80 feet, (B) 128.00 feet, (C) 128.80 feet, (D) 128.25 feet,
(E) Station 14 + 67, elevation on tune equals 129.0 feet.

(A) 652.00 feet, (B) 624.00 feet, (C) 636.67 feet, (D) 643.20 feet,
(E) Station 11 + 00, elevation = 652.00 feet. (The turning point is the
high or low point on a vertical curve. When the tangent grades are equal,
the high or low point will be at the center of the tune. When the tangent
grades are both plus, the low point is at the PVC and the high point is at
the PVT. When both tangent grades are negative, the high point is at the
PVC and the low point is at the PVT. When unequal plus and minus
tangent grades are encountered, the high or low point will fall on the side
of the curve that has the flatter gradient.)

Chapter 12

A1. Electromagnetic EDMs and electro-optical EDMs.

A2. 729.35 meters.

A3. Electronic positioning systems.

A4. The lock mode.

Chapter 13

A1.

A2.

A3.

A4.

A5.

A6.

A7.

To determine the moisture content at which the maximum density for a
given compactive effort occurs.

(A) Proctor, (B) 25.

To ensure that densities obtained in the field conform to the project
specification requirements.

The bulk density can change due to varying temperature and humidity
conditions.

Shear.

Type V (sulphate-resistant portland cement).

The aggregate contains exessive organic material.
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A8. Hairline cracking.

A9. Water that is in excess of the amount needed for a saturated, surface-dry
condition.

A10. For improved watertightness and increased resistance to frost action.

A11. The chemical reaction between cement and water that causes a concrete
to harden.

A12. When the test specimen breaks outside the middle third of span length by
less than 5 percent.

A13. By heating, dissolution, and emulsifiication.

A14. The volubility test.

A15. A distillation test.

Chapter 14

A1. 75 man-days.

A2. Indirect labor.

A3. 61 percent. (Source: NMCB Operations Officer’s Handbook,
COMSECOND/COMTHIRDNCBINST 5200.2A, Section IV.)

A4. 150 man-days. (Source: NMCB Operations Officer’s Handbook,
COMSECOND/THIRDNCBINST 5200.2A, appendix I.)

A5. Commander, THIRD Naval Construction Brigade.

A6.  So that you can (1) get all of the information needed for the job from the
person requesting it and (2) pass this information on to the person to
whom you are assigning the job.

Chapter 15

A1. 24.

A2. 0600.

A3.  The angular distance of a celestial body measured north or south of the
celestial equator along the hour circle of the body.

A4. Over the south celestial pole.

A5. N43°03´.

A6. S76°55´00.1”E.

A7. The calculation of the length of the sides can be cross-checked using
different routes.

A8.  A primary triangulation station is used as an instrument station and a
sighted station. A secondary station is used only for sighting.

A9. 38°22´18.25”.

Chapter 16

A1. 4.

A2. True.
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A3. 4.

A4. (A) 21.18 ercent, (B) 74.25 percent, (C) 4.57 percent, (D) SP.

A5. (A) LL = 43, (B) PI = 18, (C) CL.

A6. 4.

Chapter 17

Al. (A) 1 1/2 inches, (B) 33.0 gallons, (C) 860 pounds, (D) 1,848 sacks,
(E) 333.9 tons.

Chapter 18

A1.

A2.

A3.

A4.

Lime.

Clayey soils.

Sieve analysis, Atterberg limits test, moisture-density
thaw test.

A CBR mold. (Source: NAVFAC MO-330, chapter 5.)

test, and freeze-
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INDEX

A Bituminous-pavement materials, 13-35 to 13-39

Advanced base functional components, 5-8 to 5-11 aggregate tests, 13-45 to 13-48

Airfields, 3-15 to 3-19

airfield surveys, 10-25 to 10-26

surfaces, 3-17 to 3-19

terminology, 3-15 to 3-17

Area computations, 7-14 to 7-24

area by trapezoidal rule, 7-19 to 7-20

coordinate method, 7-17 to 7-19

counting squares, 7-20

DMD method, 7-15 to 7-17

double parallel distance method, 7-17

parcels that include curves, 7-21 to 7-24

planimeter method, 7-20 to 7-21

Astronomy, 15-2 to 15-14

astronomical tables, 15-7 to 15-10

astronomical triangle, 15-7

celestial system, 15-4

declination, 15-11, 15-18

horizon system, 15-4 to 15-7

local hour angle, 15-13

meridian angle, 15-14

polar distance, 15-14

terrestrial system, 15-2 to 15-4

time diagram, 15-11 to 15-13

zenith distance, 1-14

B

Barometric leveling, 7-1

Beaman stadia arc, 8-7 to 8-8

Bearing tests, 13-10 to 13-15

CBR test, 13-11 to 13-15

penetration test, 13-13 to 13-15

Bituminous cements, 13-35 to 13-39

asphalts, 13-36, 13-41

characteristics, 13-39 to 13-41

cutbacks, 13-36 to 13-38, 13-41

emulsions, 13-38, 13-42

field identification, 13-41 to 13-42

laboratory tests, 13-42 to 13-45

road tars, 13-38 to 13-39, 13-42

Bituminous mix design, 13-48 to 13-51, 17-10 to
17-22

cold-mix pavement test, 17-21 to 17-22

density and voids determination, 13-49

job-mix formula, 17-21

Marshall method, 17-11 to 17-21

procedures, 17-11

stability and flow determination, 13-49 to 13-50

surface area method, 17-22

Bituminous stabilization, 18-7 to 18-8

mix design, 18-8

soil gradation, 18-7

types of bitumen, 18-8

Bridge construction, 1-1 to 1-5

abutments, 2-1

bents, 1-3

flooring, 1-4

piers, 1-4

stringers, 1-4

C

Cement identification tests, 13-20

Cement types, 13-19

Chain of polygons, 15-25
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Chain of quadrilaterals, 15-26

adjustment, 15-35 to 15-37

Chain of single triangles, 15-25

adjustment, 15-34 to 15-35

Checking drawings, 4-10 to 4-12, 14-5

Coefficient of curvature, 16-14

Coefficient of uniformity, 16-13 to 16-14

Compaction test, 13-1 to 13-5

Compactive effort, 13-1

Computation mistakes, 7-27

identifying computation mistakes, 7-27 to 7-29

Concrete admixtures, 13-27 to 13-28

Concrete aggregate, 13-21 to 13-27

color test for organic matter, 13-24

properties, 13-21 to 13-22

tests, 13-22 to 13-27

Concrete composition, 13-19 to 13-27

Concrete curing, 13-28

Concrete design 17-1 to 17-10

absolute volume method, 17-5 to 17-8

aggregate, 17-2

air entrainment, 17-2

materials estimate, 17-9 to 17-10

mix proportions, 17-1 to 17-3

moisture adjustment, 17-8 to 17-9

trial batch method, 17-3 to 17-5

water-cement ratio, 17-1

Concrete tests, 13-29 to 13-35

air-content test, 13-29

compressive strength, 13-30 to 13-32

flexural-strength test, 13-32 to 13-33

rebound method 13-34

slump test, 13-29

Construction surveys, 10-14 to 10-23

as-built surveys, 10-14

culvert and bridge layout, 10-15 to 10-19

Construction surveys-Continued

cut sheets, 10-22 to 10-23

sewer stakeout, 10-19 to 10-21

underground electrical layout, 10-21 to 10-22

Contour lines, 8-12

characteristics, 8-16 to 8-20

control points, 8-14

cross profiles, 8-15

grid coordinate system, 8-14

interpolating contour lines, 8-22 to 8-23

map scales, 8-20

tracing contours, 8-13

Cross sections, 3-7 to 3-10

D

Density test, 13-5 to 13-10, 18-6

nuclear moisture-density meter, 13-8 to 13-10

sand-displacement method, 13-5 to 13-8

Distillation test, 13-43

Drafting room layout, 14-4

Drainage systems, 3-10 to 3-13

culverts, 3-13

diversion ditches, 3-13

interceptor ditches, 3-13

roadway ditches, 3-11 to 3-13

Drawing divisions, 4-1

civil, 4-1

electrical, 4-3

mechanical, 4-2

Drawing filing system,

E

to 4-4

14-4

Earthwork computations, 10-7 to 10-12

area 10-7 to 10-10

volume, 10-10 to 10-12

Editing drawings, 4-10 to 4-12
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Electrical power system, 2-1 to 2-14

control and protection devices, 2-5

distribution system, 2-2 to 2-5

distribution system drawings, 2-11 to 2-14

poles and guys, 2-6 to 2-9

transformers, 2-4 to 2-5

transmission system, 2-2

Electronic distance-measuring equipment, 12-1 to 12-5

light wave instruments, 12-1

microwave instruments, 12-1

slope distance reduction, 12-3 to 12-5

Electronic positioning systems, 12-5

Engineering division, 14-3 to 14-13

drafting and reproduction section, 14-3 to 14-8

field engineering section, 14-8 to 14-11

materials testing section, 14-11 to 14-13

Engineering technical library, 14-5

F

Fasteners, 1-14 to 1-16

driftpins, 1-15

shear plates, 1-15

split rings, 1-15

timber fasteners and connectors, 1-14 to 1-16

toothed rings, 1-16

Fineness modulus, 13-23

Flash point tests, 13-44

Foundations, 1-5 to 1-6

Freeze-thaw test, 13-23, 18-7

French drain, 3-10

G

Geological surveys, 16-1 to 16-3

H

Horizontal curves, 3-3 to 3-4, 11-1 to 11-12

arc definition, 11-4

Horizontal curves—Continued

chord definition, 11-5

curve formulas, 11-6 to 11-7

layout, 11-10

terminology, 11-2 to 11-4

types, 11-2

HVAC systems, 4-4 to 4-1

air-conditioning systems, 4-7 to 4-10

drawings, 4-10

radiant-heating systems, 4-7

steam-heating systems, 4-6

water-heatings systems, 4-6

Hydrometer analysis, 13-16 to 13-19

I

Instrument adjustment, 6-2 to 6-9

level adjustment, 6-3 to 6-5

minor repairs and replacement, 6-9

transit adjustment, 6-5 to 6-9

Instrument care, 6-1 to 6-2

L

Land surveyor responsibilities, 10-33

Land surveys, 10-30 to 10-37

monuments, 10-34

precision, 10-36

procedures, 10-34

Laser level, 12-6 to 12-8

Latitude, 15-14 to 15-17

by altitude of the sun, 15-15

Level computations, 7-4 to 7-7

adjusting intermediate bench marks elevations,
7 - 5

adjusting level nets, 7-6 to 7-7

calculation allowable error, 7-6
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M

Mamgement Division, 14-1 to 14-3

Deployment Completion Report, 14-3

SITREP, 14-2

timekeeping, 14-2

Map projections, 9-10 to 9-23

conformality, 9-20

conic projections, 9-19, 9-22

Mercator projections, 9-11 to 9-19

polyconic projections, 9-21 to 9-22

Mass diagrams, 10-10 to 10-14

cumulative yardage, 10-12

plotting mass diagrams, 10-12

Material estimating, 5-4 to 5-8

bituminous paving, 5-7

checking estimates, 5-5

concrete estimating, 5-7

N

NMCB TOA, 6-9

O

Optimum moisture content, 13-1

P

Pedological surveys, 16-3 to 16-4

Penetration test, 13-44

Piles, 1-7

bearing piles, 1-7

pile location sheet, 10-29

sheet piles, 1-7

Pins, 1-26 to 1-27

Plane-table topography, 9-1 to 9-10

horizontal point location, 9-5 to 9-6

plane-table field notes, 9-7

plane-table orientation, 9-2 to 9-5

Plats, 10-35 to 10-36

Plotting horizontal control, 7-24 to 7-27

coordinate method, 7-26

protractor and scale method, 7-24

tangent method, 7-25 to 7-26

Pour test, 13-41, 13-42

Property boundary description, 10-30 to 10-34

blocks, tracts, and subdivisions, 10-32 to 10-33

metes and bounds, 10-30 to 10-32

plane coordinates, 10-32

R

Rivets, 1-27

Road plan, 3-3

dimensioning, 3-7

Roads, 3-1 to 3-14

road profile, 3-4 to 3-5

sections, 3-7 to 3-10

terminology, 3-2

Route surveys, 10-1 to 10-7

drainage, 10-3 to 10-6

electrical distribution, 10-2 to 10-3

S

Satellite survey systems, 15-23 to 15-24

Doppler systems, 15-23

global systems, 15-23 to 15-24

Sieve analysis, 13-22

Smear test, 13-41

Soil-cement stabilization, 18-5 to 18-7

materials, 18-5

tests, 18-6

Soil classification, 16-11 to 16-14

borderline soils, 16-12, 16-13

coarse-grained soils, 16-11 to 16-13

fine-grained soils, 16-13

organic soils, 16-13
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Soil field identification, 16-15 to 16-20

acid test, 16-20

bite (grit) test, 16-20

dry-strength (break) test, 16-17

equipment, 16-16

feel test, 16-20

odor test, 16-19

ribbon test, 16-18

shine test, 16-20

thread (roll) test, 16-18

visual examination, 16-16

wet-shaking test, 16-18 to 16-19

Soil profile, 16-6

Soil stabilization methods, 18-1 to 18-2

additive method, 18-2

mechanical method, 18-2

modification method, 18-2

Soil stabilizers, 18-2 to 18-4

bituminous, 18-3

cement, 18-2

fly ash, 18-3

lime, 18-2

selection, 18-3 to 18-4

Soil surveys, 16-4 to 16-11

information sources, 16-7 to 16-8

objectives, 16-5 to 16-7

procedures, 16-10

sample collection, 16-8 to 16-9

Volubility test, 13-41

Solar time, 15-1

Specific gravity, 13-24 to 13-26, 13-46

Specifications, 5-1 to 5-4

federal specifications, 5-3

manufacturer’s specifications, 5-3

NAVFAC specifications, 5-1 to 5-3

organization, 5-3 to 5-4

Specifications—Continued

project specifications, 5-3 to 5-4

Stadia, 8-3 to 8-12

inclined elevations and distances, 8-6

reduction formulas, 8-4 to 8-5

stadia tables, 8-6

transit-stadia field procedures, 8-8 to 8-12

Steel frame structures, 1-19 to 1-24

bridges, 1-22

preengineered buildings, 1-23

towers, 1-23

Structural steel, 1-17 to 1-18

connectors, 1-24 to 1-27

Sun observations, 15-17 to 15-22

declination, 15-18

field procedures, 15-19

Survey parties, 14-8 to 14-9

T

Topographic control, 8-1 to 8-2

locating details, 8-2 to 8-12,9-1 to 9-2

Topographic maps, 8-12 to 8-24,9-9

map construction, 8-21

map requirements, 8-23 to 8-24

map scales, 8-20, 8-24

Triangulation, 15-24 to 15-41

base line measurements, 15-33 to 15-34,
15-38

closure, 15-37

point location, 15-39 to 15-41

precision checks, 15-37 to 15-39

procedures, 15-31 to 15-37

signals, 15-30 to 15-31, 15-32

targets, 15-27 to 15-30

towers, 15-31

triangulation networks, 15-25 to 15-27

Training, 14-6, 14-10, 14-12
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Traverse computations, 7-7 to 7-14

adjusting angles, 7-8

adjusting bearings and distances, 7-12 to 7-13

adjusting linear error of closure, 7-8 to 7-12

calculating plane coordinates, 7-13 to 7-14

checking and reducing angles and distances, 7-8

closing a traverse, 7-10 to 7-12

latitude and departure, 7-8 to 7-12, 7-14

Trigonometric leveling, 7-2 to 7-4

V

vertical curves, 3-5, 11-12 to 11-20

gradient, 11-12

profile work sheet, 11-20

Stakeout, 11-20

symmetrical, 11-15 to 11-18

terminology, 11-13 to 11-15

unsymmetrical, 11-18 to 11-19

W

Wastewater systems, 2-19 to 2-22

design, 2-21 to 2-22

terminology, 2-20

Waterfront surveys, 10-26 to 10-30

location by chaining, 10-27

location by triangulation, 10-28

pile location sheet, 10-29

Waterfront structures, 1-8 to 1-14

breakwater, 1-8 to 1-9

bulkhead 1-9 to 1-11

groin, 1-9

jetty, 1-8

mole, 1-9

pier, 1-12 to 1-14

seawall, 1-9

Water distribution system, 2-14 to 2-19

drawings, 2-18 to 2-19

groundwater, 2-15

layout, 2-17 to 2-18

selection and development of sources, 2-16

terminology, 2-16 to 2-17

valve and hydrant locations, 2-18

Welding symbols, 1-24, 1-26 t

Work assignment and schedules, 14-6 to 14-8, 14-9,
14-12

Z

Zone time, 15-1 to 15-2

f

i’
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